Interactions between caffeine and adenosine agonists in producing embryo resorptions and malformations in mice.
Caffeine has previously been demonstrated to be teratogenic in mice, causing primarily limb reduction defects and cleft palate. To investigate the possibility that the mechanism of caffeine teratogenesis is related to its central stimulant activity, which is thought to result from its activity as an adenosine antagonist, the effects of the stable adenosine agonists L-phenylisopropyladenosine (L-PIA) and chloroadenosine on caffeine teratogenicity were examined. It was found that these adenosine analogs have embryolethal effects when administered intraperitoneally on Days 11 and 12 of gestation at extremely low dosages (minimal effect levels of 1 and 10 mumol/kg, respectively). Caffeine at dosages as low as 129 mumol/kg ip protected against the embryolethal effects of 5 mumol/kg L-PIA if administered simultaneously with L-PIA but not if administered 30 to 60 min after L-PIA. The maternotoxicity of either of the adenosine agonists or caffeine alone was ameliorated by coadministration of the other, particularly when the molar excess of caffeine was approximately 20-fold. These results suggest that the embryotoxicity and maternotoxicity of the adenosine agonists and the maternotoxicity of caffeine are mediated by binding to adenosine receptors. When coadministered with teratogenic dosages of caffeine (1160 to 1290 mumol/kg), L-PIA and chloroadenosine at dosage levels of 1 to 100 mumol/kg did not prevent and in some cases potentiated the teratogenic effects of caffeine. This lack of protection by L-PIA and chloroadenosine suggests that adenosine receptors are not the primary site of action for caffeine-induced teratogenicity. The embryolethal effects of L-PIA and chloroadenosine and the teratogenicity of caffeine occurred only at maternotoxic dosages. However, an analysis of the correlation structure indicates that the embryotoxicities of L-PIA and caffeine were not secondary to maternotoxicity as measured by body weight change.